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£ °)!§-l§.*)r£ig7}o\]*] ^f^A]Jr « S M§#*H Sl^H, #^l-g- 

^*Kr XI 1 XM^, ^-g- ^^^1^1- ^SRr X|2 

£ 4 



23-3 



1020000061478 



2001/3/ 



ol-S-f-^^HlAi ^^l-g- ^ ^^jr IMJ^I ^ H o V ^ {APPARATUS AND METHOD 
FOR GENERATING TX/RX LOCAL OSCILLATION SIGNAL IN MOBILE TERMINAL} 

^*V7l PLL ^ ^S., 

5. 2^r *^-^ < ?l GSM TDMA SefJ t^S, 

^ PLL^ ^JE, 

£ 5tt ^^1 ^ E]-oln o i £ 

<7> °l J ^-f- A i ^^HH ^A].g- ^-Jf ^Ai^( T x local oscillation signal)^ 
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^ ^15l7> ^3)-^ ^^(up converting) 3 ^f-S-^r^ JI, ^<Q-g- ^ ^ 

3l <J^(RX local oscillation signal)^ ^r^l^ ^^^7} ^sf^ «I$(down 

converting) 3 JE^- *>-8-*r^ ^O^olcf. ^7] #^]-g- ^ ^ "Hd-g- 

* A o v 3^7] ^|<H (Phase Locked Loop: °]S r 'FLl^ls* SJ*1H ^ 

<8> 7l^^ TDDCTime Division Duplex)^ ^ ol-g-g-^l^^HH^ je lofl «y. 

2} PLLl;^-(8)^- A r -8-«H ^Ai-g- ^-^aijl * *H4-g- ^-^-^ -ilJL# 

^eH^I atf-g^cf. p LL ^-^.( 8 ).g- -f-AV n #^ Al^l- 7]^ 21 ^IJl ^-8: <g 3^1 

<9> £ 1# 71.^ ol^Al 2] PLLl-^-(8)^r <U aflJL, ^7] 

(2), ^ -f-^ s]eK4), ^<M<>1 ^71 (Voltage Controlled Oscillator: °l* r 'VCO'A 
^^)sL ^^cf. 71^ ol^-f-A]^n^- 7l ^ ^H«-(Dl.£Al^)^ p LL M( 8 )o] ^a]2.= 

*1 4^-8- ^"^-t^l^^KTX local oscillation signal) TX L01- ^^d^^-^l , = 
a] ^I^^IJKRX local oscillation signal) RX L0-I- ^-5d^^-°l] , 

£- aH^S>7] S. (enable signal) EN, elHfcKdata) DT, I^ISK clock 

signal) CLK1- PLL«(8)^ ^7)(2)<*\] ^«fl *)]^^r 31 

DT^ ^-§- -^-^^IJL £ ^]-§- ^^^1^ tf-g-SKr *IM ^ojcf. 

^^Hr ^7](2)^ o]o]lol^-Als EN^I ^ja fee] ^.-f^-Efl 7l^_Hl ^s)^ cflolEl 
DTI- €-^JL CLK^l -g-'iHH 4^ ZL^lJl cfl o] Ei DTofl 5-7^}^ 71§a]Jl 

S^-Ei ^-sq^r 7]& 
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VC0(6)<H1 VC0(6)^ #7] ^fl^xr *l<?m°l) #-§-5>^r ^ ^r^HM 

41 ^, *]Jr TX L0M- ^41 ^-^-^^l^lSL RX L0# t^W. #7] 

^41 -g- ^-¥-^2! 41JL TX LO-b ^r4i ^41 -M ^l7>s)^ > ^Al-g- ^-^^Jl RX LOb 

¥41 ^41^1 Jg.X\c% 3X)olctifl (feed5ack)5l c^ ^Sf^ ^7l(2)ofl *fl^CK 

<io> ^efl 7 1#j4- ^o} TDD^ °]^f->iQ ^7}o\] *fu}o) p LL ^-41K8)<?]-# A>-g-*M * 

41-8- ^-^^ TX L0 ^ ^4l-§- ^Y^*!^ RX L0-& ^^^S. <tW ^ Si^^ 

3^8r ^>7lSf ^ o] o. 7 > ^1^7] n|^o|4. TDD^ ^ ^iM^r <4 ^ ^ , £2 

«11 ^Efl^ ^2:* 7>^lcf. £ 2<^1 S.a\& ^3]^ ^^^r GSM(Global 

System for Mobile telecommunication) TDMA(Time Division Multiple Access) 5.511 r! n 2 - 
3i<>]^. GSM TDMA ^Efl°Jl: AA^r =L ^7)7} 4.615ms°H, TX^^e ^tJ-iz}. ^a] u]^ 
— ^-^> ^Hfe 1.154ms^.£^ ^ ~p" -^i" °1 #71 £ 6 1 1.154ms^£^ ^ ^Tj-^ 

*>M-^ PLLl-^-(8)ol ^<i-g- ^^-t^^lS TX L0Q ^-§- ^-^^IJl RX L0 ^SLll 
<L3, ^sf^ oV^J^Tfl sRr cflofl .SL^b ^m(°l*r 'PLL ^ ^(lock-up 

time) 1 '^r^Hr (switching time)'°|5}- ^)* ^L^dl^ 7} 

7io]cf. uJ.bj.a-] TDD u cM ol^^^l ^^71^ *>M-^ PLL1:^-(8)'L># ^-g-^c^ ^Aj £ n 
*1 ^4l-§- ^-^f^-^lAis TX L0# ^^1S.H.a1 ^Al-g- ^-^^-TjAlJ: RX L0» 1H)^ ^ & 

<n> *M]t>- HSCSD(High-Speed Circuit Switched Data), GPRSCGeneral Radio Service)^- 
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£°1 ^3 ^(multi-slot) ^l^r^M- $^-§- o]-g-^- TDD«<H<H1 Sl^>Hfe ^ 

3 e^-oi ^ S..EL(Multi Time Slot Mode)^ o)^^^?)^ $^1} SE^ o| 

-^■§-^1^:^-714 7}x]^l}2) ^sj- ^^(propagation delay)# -H3}*fl 0 > 

<12> 7]^ ol^A] aJ-Al O- -g-^ BU>^- PLL Ef<y* ^Jl^L 

-^ ^^M 0 ) ZLofl rcj-ej- TDMA £^ vflofl ^e] b)-^^^ A]-g-«5f7fl 

31 ^^1^ 7}?}2) PLL Bj-^o] A^cf. ^l^ £ lofl J£A]^ 

^HAijL *fl^Rr «^-!^ PLL ^ Efojo} 7l ^.o. ^ ^ p LL «.s.o) ^ 

# 2, (Phase Noise)^^ol 9X^. nfl^l PLL ^ Efoi-g; 



4^1 -§- ^ ^-g- ^^*>7l ^ ^*]-g- *H^Rr31 5U4- 
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^1^^-71- ^-^-£1711 ^Al^^E^V a}^- A]^ ^>7l ^12 ^71^1 



<16> 



o)<5}- m. cfl-i- %^£}<* #>*fls] 



ol — xl yl — 



<17> 



^-g- ^ ^-g- W PIXM ^5L°14. *>7l ^ 



<18> 



5. 3-8: ^^MS, *1| 5.2^(102)^ 7] aj| = (key pad)(104)^ ^1-^(106) <2}- 



RFCRadio Frequency) S-^dnoduleXllO)^ aiM^c (baseband) *1 3-^(1 12) £)- ^ 
(CODEC: Coder-Decoder) (114)^1 ^S}^ -^(100)^ ^-#3*1 WM- 



-f-Aicj-n^)^ 7j- ^HW. ^flo] «-(!00)2l- ^^Itt 3.^(102)^ #(R0M: 
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Read Access Memory), l-efl^ tf\3-^\ (flash memory), ^(RAM: Random Access Memory) -§■ 
-g; ^ 100)^1 ^ *E5.zi^4 zj-^ %V2; tHl o] Ei # 

^^tb^. Stl: ^ xfl 100) s| $1^ nil S- e| (working memory)!- #3] 3 

(104)fe ^>?ll-# ^ 71-i-g; ^«1*H A >-§-*Hl ^ °J3£lfe ?1 ^-8: *ll 

<H^(100)<H1 ^1^(106)^ ^3 °-5. LCD(Liquid Crystal Display)^ 

f%6\ *\}o]* (100)21 *H°H aj-sj- ^^1- sj-^o.^. ^Altbcf. RF 2.^(110)^ 

14(108)1- -§-*fl 7)^1 ^ RF^} JL* ^, ^Sj-fecfl, RF^IJl* IF( Intermediate 

Frequency)-*!:^ £€«H *1H^H- *i £]-¥-( 112) 5. «1H^ = x\?)^(112) 

<g bJ §1-^ IF^lJl* RF^]Jl5. ^^r°l ^^4. aflo]>i«B= ^-¥-(112)^- • 
^(100)^- RFS-^UlO)^ ^Eisflol^l- ^l^J-b BBA(Baseband Analog ASIC)5» , *fl 

100)5.^ 7l-slfe «flo]^«H=o) tq^l^Al^l- ol-q-^zi IF^l^^ RF2. 
!-(110H RFS-^t 110)5.^ °l7>£l^r o>u(-S.ZL IF^1Jl# UIM^S.^ 1=1*1 

^JL5. ^«r*H *lH-¥-(100Hl <&7}&t±. afloWlOO)^ ^^(114)-^ 

^^(116)* n}°l 3(118) ^ ^ 71(120)2}- , c>ol 3.(118)5.^- Hi 

-§-^5:* PCM(Pulse Code Modulation) 31 5} (encoding)^ ^8 31 °1 ^1 ■!■ ^o\^- 
(100)5. #^r-H *1H^-(100)5.^-Bl °^5l^r -S-^ HI ol Ei # PCM ^-JiSKdecoding^H 
^^-(118)1- f-^fl ^Aji f (120)5. ^s-«.(ii6)fe u]-ol^(ii8)S. 

^-Ei <a^£l^ ^^IJlM- ^^(120)5. #3sl^ £-^JL# ^KHirHl, ^^1 7^(120) 
3 -g-^ b>o1 3(118)^ ol-e-^- >fl<H-¥-(100)s1 *D°H nj-e)- S^W. ^ 
(ringer)(122)^r afl^-f (100)^1 *fl°H ^l*fl ^s)-!- ^3*K2, «f°mefl°l^ 
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(vibrator)(124)^ ^H-^UOO)^ >0 <H °fl ^*fl ^MSW. 
<19> s. 3^ RFfi^UlOHl^ ^- ^"^^ *Ja] d\)6\] nfs. £ 4$] PLL ^.s.s. 2, PLL ^- 

^■(18)3]- A]2 PLLl"^-(28)°l i^s]^ 9X°-™\, *H<H (100)^- J£ 4^ afli PLL^-^-(18) 

% *H2 PLL#^-(28)# ajHtb^. 
<20> ja^sj ol^S-A| hV^io] ^4^r o>qeJ- ^ tHHEi ^ =^ 

-il^^l^i ^-tl-g- ^4t?!^25. ^^RrH] -S-^P-S)^ PLL ^ &f°J* ^*>^dl 
-§-°] 0.4^ ^oluf. PLL El-^o] ^-JiJS}*] ^o]^ ^o] rto]X\7]) si 

<21> ^)n> 7fl Si PLL* ^}-§-*H PLL ^ E}^* ^l^Tr th^7> nofl 14 

^ ^HHtt -5L 4^1 ^ 711^1 PLL^-^-^(18, 28)* *fl<>|-^(100) 

1- °1 ^ 711^1 PLLlr^-lrClS, 28)* ^H^-o.^.^ PLL E^oj Sj- 

JiLS]7fl ^-4. 

< 22 > £ 4^ ^ ^Al 6j|ofl pLL^^-S-a- i^VjI « ^5Lo}z±. 

^HH^ ^ 7fl£l PLL it- -^-H" ^ *l)l PLLl:^-(18)-4 ^12 PLL* ^-(28)* ^ 
Aj. 7 i ^ 1 pll^CIS)^ RFS--l-(llO)^ ^1-^5- ^-g- ^1 

Jl TX L01- ^ l-^ol ji, ^12 PLL*^-(28)^r RFS-^(110)vfl ^Aj ^^-S. 

^-^^ RX L0* 31 *V l^M^. ^-elJl, ^M^-UOO)^ ^ 

01 ^JaI dflcfl ofsl-, ^aJbI^e^ X\^- Al^ o.s.«-e-1 PLL#^-(18)ol ^ ^ £]7l 
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-S-^sl^r ^41^ *1*> °1^H1 *fll PLL-ir^-(18)<>l *f|<H*M, t41»1^H 

a]^ ^7} 42 PLLir^-(28)°l ^ ^ s)7l ^«fl Jl^^r JJ^Sl a] 

# °1*H| -#7] ^2 PLL#^-(28)ol afl<H^h 
<23> £ 4^ afll PLLl~^-(18H 3.^$. *fll ^71(12), *)U ^-3j-€^(14) 

^ afll VC0(16)i4, S- 4S] *))2 PLLl-^-(28H] S.^t& *fl2 ^r^Hr (22), *fl2 ^ 

-f-4^^(24) ^ afll VC0(26)^r, £ H 5^1€ PLLl-^-(8)^ z| tfl-§- ^A^2f ^-«J 
7]^ ^*Vtf. ^5.5. £ 42] afli PLL1:^-(18) ^ *fl2 PLL-&^-(28)ifl ^ 
^€ ^ol^. 

<24> £ 4 ofl^ ^H^-(iOO)^ ^Al oflofl *fl i PLL#^-(18)^ afll ^^Hr 

^71(12) ^ *)]2 PLL-M- (28)^1 A]2 ^7l(22Hl DT ^ #^-^1^ CLK 

1- %v\] °\7\*Yv\. zl^JL A}1 PLL-M-( 18)^1 afll ^r^Hr t^7l (12)3.^ ^ ^oflo]^- 
QS. EN_TX# , *fl2 PLLl~iK28)2l XI 2 IK! 71(22)5.^ ^ <?1°1M# Ajjr 

EN_RX# <?l7>tbcf. 

<25> ^ 5^ ^ oflofl nJ-S. ^ E}o1d1£^ j ^a] oloflo^ a} Jr EN _ TX> 

^aJ <>H°11- a]Jt EN_RX, CLK, cflolE^ DTI- iL^^i #7l ^a] ojofl 

41 :£ EN_TX, ^r^l °H]°I1- ^IJl EN_RX, CLK, tfl°]El DT^r £. 42] 

XH-¥-(100)<Hl afl^tf. 

<26> ol^j. £ 3, £ 4 D ^ £ 5t ^-rgo| ^ ofl nj.^ -g-^M: ^ 

<27> £ 5°fl £AlSl y>5f ^-O] ^A]A]^7}- ^5]^ ^A]U]^E^^-(30)jJf ^A]A]^7|- 
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^ «f 500// sec *3 £71- ^nf. #7] ^ 500^sec^£^ PLL *>-8-*M °fl fe- u| 

■¥-M- 7l^>olcf. ccfefA^ ofloflAl afloat 100) ^ PLL #^-1- (18, 28) ^ 

^°1 PLL ^ 7>^ ^ A^ofl ^*}-S]7fl aflo^l}. 

<28> ^ ^^^-(100)^ ^Isfl afll PLL-i-^-(18)o] PLL ^ eKJ-§- ^^r*l 7>^ 

^ A>^ofl ^.3.3 x^a. ^ J^-§- sV7la|- ^4. ^H^dOO)^ £ 5^1 

^^^^^-^-(30)^ a]*}- a]^ St^-Ei *1]1 PLLl:^-(18)°l ^ ^ ^71 iflSfl Jl^^r 
^ifVo] aI^J- pi o]^ofl(^ £ 50} tl^oflA-l) PLLlr^-(18)ol -g^S^l ^l<Ht!-^-. 
iLti o.S. -g^S^, ^H-^UOO)^ £ 5^1 tl a]*H)^ ^a] oj^ol^-A]^. EN_TX 

M. OWE] Jd ^ojAl 71 Jl, <#7] 0]^lo)^-Al^ ENJM ^ ^ ti. ^S) 

7l ^a]^ CLKS}- ^Ai-g. ^--*f ^aIajjt tx LO^l ^^Hr ^°ll ^-^tt 
DT ^1 PLL 1- ^-(18)21 ^1 ^sf^ ^71 (12)5. =L*ft 4^ 

PLLl-^-(18)^ <?]°11°11:^1Jl EN_TX y. s-f ^Efl 7l#c>il ^H-«(ioo)7> ^|^f-*> 

cflolel DT ^ ^ ^-iRdJL CLKofl -g^SH ^^J-g- ^-^^J: TX L0* ^ 
m PLLl:^-(18)ol ^ ^ sl7l ^sl^ ^itt^ a]^> Pi 7m §-°H)S. ^l-§- 

TX LOtt *fll PLLl-^-(18)ofl H-^sl RFS.1-(110)^ ^ 

< ?]7>^cl-. *}x)™Y, ^AlAl^yl- ^s}^ *^5L = ^ ^b^JeL ^#(30)°1 oj-u)^ J=l 
# tl+o\]o}^ S)o] SlSLH.^ #7] ^Al-g. ^«-^-a]a]^ TX L07> PI 71^1 ^ 

<29> Cf-g. AjAl ojlS.A-1 ^H«-(100)^ ^JHlil^(32)fi] 

ol^6|)(ofl^cfl 5. 5^1 tH^ ^93E) ^1 PLL!r-iKl8H ^S)?)] ^H*Vcf. 
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<30> 3-^-J°5. >ll<H-¥-( 100)31 *)H°fl ^*fl *fl2 PLLl:^-(28)ol PLL ^ Ej-^-i- #-g-«] 

(28H ^ ^ 5)7l ^*fl A^ir P2 ol^oiK^ £ 50] t2 ) ^-71 *fl2 PLL 

1:^-(28)°1 ^l^^Vcf. ticf ^^l^o.^ a^^, ^oi^-(lOO)^- £ 5^ t 2 ^ 

^ ^HHlr^Ji EN_RX# ^e) s-f^Efls. *\_°}*}?}5i, ^7} ^ £H1 

°ll-^ls ENJM fes) S^^Hfl #-s.A]Jr CLKS\- ^-g- ^f^^JJL RX 

LO^l ^<H1 ^-g-^Hr t:-Ho]b] DT *fl2 PLL 1-^- (28)^ *fl2 ^sHr ^7l(22) 

. ^5+ A2 PLLl:^-(28)-B- ^ <iMH 1-^151 EN_RX^ ^ JEi 5.0. a> 

Efl 71.^1 ^o^«-(ioo)7> *H^}-fe- ^c]e^ DT & ^ #^-^15: CLK^l -§-^V^ ^l-§- ^ 
^^jr RX L0« ^S^rtf. *1]2 PLL^-^-(28)<>] ^ ^ 5]f$\ J3_^£)-b 

P2 7)£ ^9}°)} £ *H0-g- -^w-^aijt rx L0^ *ll2 PLL*^-(28H S^lH ^Js) 
Jl RF£l-(110)Sl -^-a} ^l^fS. < ?l7>^cf. ^^1^1J17> ^S.^ ^ 

^f^^Jl RX L07> P2 7]^] M}-^}^ cf^7l -g-^H]^ ^-^17> 5)^1 ^fetf. 
<31> ^ £ «V^o} C}^ Aj A ] ofl^» ^^-"(100)^ ^^ltf|^E^^-(30)^ ^ A]^ 

ol^oHMl^ £ 5^ t2Al^ ^3E) *H2 PLLl-^-(28)ol -S^sMl *IH 
<32> ^-71 *V ta>fif 7 ^°] *\)o])A^ ^Al^^M^-^V ^ ^A] W^E^ 

7 ^ T^C^tfl, 500//sec)4 a o]xj a] a]] tfl ^ 2,)^ PLL ^ E}-<y°.S *t 
^o] PLL°] ^ £)7H ^iLsfl ol^Tll sfl^o.^.^ 
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PLL^ f*<3 Efoj-g- 7 fl-*d*l-*l QJL^S. sj^sq PLLSRV 



<33> Bf7l a l£r S}-^ ^ *A]-g- Oj^f-A] ^^-711- Al-g-^fl ^ *V PLL 

<34> 1] 







# 




^sHr .2. HI 1.0 1 


-70 | 


-71.0 


dBc/Hz 




* 5.0 


-66.0 | 


-69.0 






t kHz] | 12.5 | 


-71.0 | 


-78.0 






| 25.0 | 


-80.0 | 


-88.0 






| 50.0 | 


-90.0 | 


-98.0 






1 100 1 


-101.0 | 


-109.0 








500 


800 


H sec 



<35> a id\)A] ^ SX^°] ^ ^ t±<$ #(500/^ sec, 800 /z sec) zJ-zH 

^RH fM(Spec)* %H7)t\- (Marginal f-g-*l &-§: nfl IJ" 



<3 6 > 4^ t^-^ TDD^^l ol^-f-^J ^^HH p LL ^ Jit} 

7}±g-n*}51 ^} PLL Ef<y# Jl^Hr ol-S-^ ^^ofl 3-g-7>^*H 

PLL-i-^ 3# ^-i- 41^71- 7p§^ o] 

PLL ^ E}<y-4 ^^^l nfl§-°l] ^«fl^l ir.o]^ fl-z^ (Phase Noise 
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Spec)-!- ^M?)7] ^ Bf^Jfil 7fl^ofl ^7fl7> SlS^l ^ , ^ 

# ^il^iSl E]-^^ 7^0] 7}^t!r ol^o] 0I14. 
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11 

^Ajt^E^ A]^- Al^O.^.«-E^ #7l XI 1 ^71X1^^-7} ^ <g £) 7 1 

iL^l^r ol*Hl #7l XI 1 3# ^71X1^^-7} A) XW *M , 

^ ^l^i^El ^-71 XI 2 ^7lXl^^]7]- ^ <^5l7l ^ Jl^^r ^ 

Al^> ol^ofl ^2 ^ 7 |^o^^l7> ^£]X] XH^Kr XH#*15. ^ 



2] 

^l-§- ^sRr XH ^^7l XH^-sh 

*H4-§- ^--^^^Isl- t^Rr XI 2 ^^--g-71 XH^, 

=^lW^M^L> A]^ o]£c$ s£ 7 ] Xll ^7]Xl<>1-¥-7l- -§^5]7fl XH *M , 

^fi °}&°\) ^7} XI 2 3^ ^-7]X|<H^l7> ^q-sqxi xH^Rr XI 
<H^ls ^ 4^41 -§- ^^a]^ ^#*]. 
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3] 

^-8- ^-^^is* ^^5>7l *fli ^^7l jih^ -a]-§- ^^ai 

It ifl^ ^12 aflo^l" ^HlA] 7]^ -4^4, 

• ^a]a} Jr 7 }- ^aI^^E^l^V A^o^fE] a>7] A]2 ^71^1^ «- 
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